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Abstract 



The hypotheses that deaf students would be more field dependeivt 
than hearing students ^nd that their ^ competence in communication 
skills would be related to field dependence were supported for a 
group of 77 male and 67 female deaf students. Step-wiae multiple 
regressipn analyses of the data showed that for fema*les spatial 
skills followed by communication skills were significant predictors 
of field dependcnqe; for males^ spatial skills followed by the ^ 
extent of hearing loss were significant predictors of field 
dependence. Sex diffe^^es found on tests of field dependence 
id spatial relations 'were consistent with those obtained from 

theMiearing population. The/ results support the notion that 

/ I 

socialization eayeriences a^d competence in conmunication skills 
may Influence development ^f field Independence in deaf students. , 
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I ntroduction ^ 



The purpos-e^f this stud^ was twofold: to compare deaf and hearing 
students on field dependence and to examine the relationship t)etween 
comnuni cation skills and field dependence ill a deaf student populafiLon.^ 

Fiild dependence in percep^tion ^f irst identified by Witkin (Witkin, 
1950; Witkin, Lewis, Hertzm^, Machover, Meissner, & Wapner, 1954) 
reiers to^an ability to isolate •and manipulate an item within a surround- 
ing context. Field^ndependent people differ from field-dependent ^ / 
p^ple in that they tend to perceive £^1 item analytically rather than 
globalPy and can see an item as discrete fr^)ni its background. Field- 
inllependent people are also roOre efficient than f ield-dep^^ent people 
in imposing structure on a field and perceiving it as organized when the 
field has J.ittle inherent organization. The field dependence dimension 
is now considered ^as an indicator of psychological differentiation, a 
broad, organismic construct proposed by Witkin and his co-workers (Witkin 
Dyk, Faterson,„ Goodenough, & Karp, * 1962) . Brief \y, * the differentiation 
theory stades that with development, psychological systems become more . 
differentiated ^s reflected in the greater ||rtiQulation of expedience. 
Individuals differ in the rate and extent to*^hich they dpvfelop differ- 
entiation. Hoyfeyer, the differentiation hypothcfsis postulates- thatr 
withi/) an individual , .behaviors which involve articulation of experience 
are likely to be interrelated thus making for self-consistency, in indivi- 
dual functioning across diverse psychological domains. In general. 

If 

studies have supported t^is hypothesis (for extensive bibliographies, 
see Witkin, Oltman, Cox,- Ehrlichman, Hama^ & Ringler, *Hote 1; Witkin, 
Cox, Friedman, Hrishikesan, & Siegel, Not'cs 1 and 3). 



In his recent evaluation of the ^odel of psychological, differefntia- 

r 

tion (Witkln, Goodenough, & Oltnan, Not% 4), Witkin has suggested three 

iajor indicators of differentiation: 1) neurophysiological differentia- 

<- 

/-I . . • • 

tien as manifested , in cerebral later^lizatioii, 2) psycholo^cal dif- 

ferentiation as. manifested ijQ specialized controls and defenses^ and 3) 
field-dependence-independence as manifested xn perceptual. tasks, social 
.situations and articulation of>t(ody concept.. Each of these indicators ^ 
may exert a causal influence ^on the other and, t^ius, p^ttly 'determine 
the individual differences in these three domains^ Thus i^ is pos^lated 
that field dependence in perception may result from socialization pra<*\ 
tices that affect ^^ychological development as well as the degree ol^ 
cerebral late^alizat(||Ln. 

The following research seems to support such an hypothesis. Cross- 
cultural and developmental studies suggest that mother-child interaction 
and socio-cultural experiences are iaiportant factors in developing fiel<^ 
independence. When c/^formity is stressed and roles are well defined, 
individuals in such scfxrial environments tend to be Aiore f ielct-depeadent * 
(Berry, 1966; Dawson, 1967; Witkin, & Berry, 1975 ; ^Witkin, Price- - 
Williams, Bertini, Chr^tiansen, Oltman, Ramirez, & Van Meel^ 1974) 
When mothers are over-protective, demanding and ^tscourage autonomous 
fimctioningj children tend to be more field-dependent (Dershowitz, 1971; 

7 * • • / 

Witkin et al., 1962; Goodenough, & Witkin, Note^S). Recent neurophysi- 
ologicai^ studies suggest that the degree of lateralization is relied' to 
t^e degree of f ield-dependence-ind6pendence with field-independent- 
people being more s'trongly lateralized than field-dependent people 
(Oltman, Ehrlichman, &<;qx, £^77; Pizzamij^lio, 1974). 



The above' studies^^expjoring the origins of field dependence are 

especially important in speculating about the degree of field- » 

dependence-independence in deaf individuals. It seems that socialization 

experiences may foster: field dependence in deaf people. It is estimated 

# 

that about 90% of deaf children are bore of hearing parents (Sisco, & 
Anderson, 1978). * Several researchers (Meadow, 1976; Mindel, & Vernon, 
1971) have noted that in most cases' there is a communication difficulty , 

between parents and the child; and the lamily and the child kave to go 

* *^ 

#^ * . 

through a few psychological adjustments once the deafness is detected. 

In a developmental study of deaf children, Schlesin^er and Meadow K1972) ' 

have shown that hearing mothers of deaf children are more likely to be 

controlling, inflexible and over-protective than those of hearing children 

and have noted that these mothers felt frustrated about the quality and 

extent of mother-child communication. Whatever the underlying cause may 

be, the behavior of these mothers seems to be strikingly similar to the 

behavior of mothew of more field dependent children. Another related 

factor to consider is the deaf person's interaction with the world, 

whichxhas a p^edpminantly oral culture.'' Perhaps to socialize and 

interact in the hearing, world where most people rely on spoken commu- , 

nication, deaf individuals may tend to seek information f^rom others in ^ 

structuring the social situation. ' They may pay more attention to other ^ 

people and to"* social cues. Fu^th (I973r"ret)orts that deaf adolescent 

students were^more sociable and less inclined to remain aloof than a 

peer group of hearing students. of the above characteristics are 



I ff^ld-depe 



nt people (McFall, & Schenkein, 



considered to' be tbpse of fi^ld-depeaci 

1^70; Rubel, & Nakaaiura, 1972; Wltkin^ij & Goodenough, 1977;- Witkin, 
Moore f^^Goodenougb, ^ Cox, 1977)^ *! ' 

The above , reasoning suggests thati deaf students>>iaay differ f rom - 

I; ' ' 

hearing sub^^cts in field dependence- Furthemore, competence in 
communication skills may, therefore, be related to field depend^ence in 
deaf* students since better communication skills may tend to foster 
effective social and mother-child interactions, articulatidn and couj- 
mimication of experience, and greater autonomy, all of which ^would lead* 
to greater field independence^ JThufr it may be hypothesized that deaf 
students would be* more field-dependent than hearing students and that . 
there would be a significant relationship between communication skills 
and Held-independence for deaf students. ) 

There are only two published studies on the topic of field 'dependence 
in deaf students (Bkanton, Nunnaly , 1964j Fiebert, 1967) and a few 
unpublished doctoral dissertations (Bennett, 1971; Best, 1975; Naimap, 
1970). Only the published studies will be consideretl here. Blantfon,- 

and Nimnally (1964) found that deaf male children were more field-j 

independent than bearing male children while deaf and heari^ng female 
children did not^ differ in performance on the Gottschaldt* s figures test 
(a measure related to f iel'd-dependence) .* Sex differences in performance , 
of deaf subjects 'on the Embedded Figures Test (EFT) were found by Fiebert 
(1967) and Blanton and Nunnallj^ (1964). Using an English language te#t 
Fieljert (1967) reported >a positive but non-significant correlation {.2%j 
between field independence and communication skills for girls in his 

r I 

sample, Therrc was no evidence of such a relationsl^ip for boys. 
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There ^ few methodological considerations that should be taken* 
into account ia intepreting the results of Fiebert's study. First, an 

♦ 

English language 'test is used as^the only indicator of conmunicatton 

ills. .It is well known that English language tests do not adequately . 

' ' ' * - * 

measure the jpomnunication skills of iaany deaf individuals. Many deaf 
individuaj.s .in America^ rely on manual coomunication using signed English 
and/or ASL w^ich has .a graasiaar different from English (Bellugi, & Klima, 
1975). It is wel]^-known that proficiency in English language is difficult 
.to achieve for deaf students when the input is primarily 'auditory . l^us 
^he choice of only a written English test' to measure cojsmuni cation ^ 
.skills is not proper. Moreover FieberP^^^^study is a simple correlational 
study. It is quite possible' that a combination of spatial and communi* 
cation variables wouId.be better predictors of field dependence. 

This research was, therefore, undertaken to study the relationship 
between field dependence and communication skills in deaf students l>y 
using several variables that may affect field dependence. PerfomAance 
on the Embedded Figures Test was used as aa indicator of fi« Id dependence 
since earlier' researchers (Fiebert, 1967; Naiman, 1970)* have already 
used thla test with deaf students. A. second reason for the choice of' * 
this test over the Rod and Frame Test was that the Rod and Frame Test - 
involves^ reliance on ves^tibular mechanism and thus may. not be suitable 
for deaf students owing to a larger incidence of vestibular dysfunctions 
in deaf population. Two tests of perceptual-spatial' skills were included 
for the purpose of examining the relationship between field dependence 
and spatial skills in deaf students .and to see if tb^...^eld dependence 



test differs from other spatial skills tests. ^ 
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Two tpsts of English language skills and two tests of sign, skills 
were used to measure coamuni cation skills. The'^inclusion of sigli 
skills tests prpvided a mose complete pict-ure of the communication 
skills of d€faf subjetjts. Also, it made possible a search for a sfrecial ^ 
relationship between the Embedded Figures Test (EFT) and a visifel-manual 
mode of communication both of whit^ sfem to rely on a cognitive structur- 
ing o^. space. Lastly, the extent of hearing loss (pure tor^e averagfe 
» 

loss in the better ear , \PTA) *was used as an indicator to see how the 
magnitude of hearing* loss was related *to- field dependence. By using a 
multiple regression design, it- was seen how these variables separately 
and tcfgether influenced the performance of deaf students on a field 
dependence test.» . ' ' 

Method 

— » ^' 

Subjects In total, 77 male and 67 female^ (df144) first year students 

at the National Technical Institute for the Deaf, Rochester, NY were 

tested. Theif mean ^e was 20 years (s.d. = 1.80) Snd the average 

hearing loss as measured by the pure*]^ne average in the better ear at 

500-1000-2000 Hz level, HL (ANSI, 1969) was 90.36'dB (s.d.'= 16.81)..^ ^ 

*^ 

There was no significant sex difference in age or hearing loss. The v ' 
onset of deafness information available on 108 subjects showed thit "96 
were deaf from birth, and 12 before agfe 6; For the remaining;36 subjects 
either the information was missing or coded as 'Don' t' know' / 'Out of 144 
students, 138 stmdents yhad hearing parents, 5 had deaf parents Snd ^ne 
student ha4 1 deaf 'and 1 hearing parent. 

The Tests' Seven standardized tests were used in this study. A short 

" ^ 

description of each is given below. s 



1. The Group Embedded* figures Test GEFT ' iWitkin, Oltman, Raskin, 
*. <^ Karp, 1971). This is a group* version of the' Embedded Figures , 
Test and was the dependent variable in this study. The subjects' 
task is to find a simple form which is embedded in a'complex display. 
The score is the total number of simple forms correctly traced. 
^Haximuffl score is 18. ' • 

Spa'tial delations Test SRE (Bennett, Seashope, & Wesman, 
1966). This is a subtest of the Differential Aptitude Ttests which 
measut:es the ability to deal with concrete material through visual- 
^ization and mental manipulation of objects in three-dimensional 
space.' Maximum score is 60. » 

3. Abstract Reasoning Test AgT (Bennett, et al., 1966). This ^s. 

♦ 

a subtest of the Differe^ial Aptitude Tests which is intended as a 
non-:.verbal measure of the. students ' reasoning ability. It measures 
the ability to perceive relationships in abstract figure patterns 
and to discover the operating principle J.n the changing diagram. ^ 
MaxY^um score is 50. ^ . ^ . 

4. - The California Reading Comprehension Test READ (Tiegs,& 
€lark, 196^3). ^'This is a subtest of the California Reading Tests, 
Junioi^ high school battery. It is divided into three areas: 
fc^llowing directions, reference skills and interpretation of mater- 

The^score is in terms of griule equivalents. Maximum score is 



. r 



12. ^ r 

5. The NTID Written Language Test WRITE (Crandall, Mote 6), 
» 

This is a test developed at the National Technical Institute for 
the Deaf <NTID) to measure the VntelligibiUty of th^ spontaneous 
written language samples. The performance of the subject is ra 

' ' -7-. 



J- J ^ ' i 

on a 5-point scale usiag graBwatical' correctness as a pre.dictor ol ' 
the intelligibility. Th^ overall reliability of the test (including 
rater, Xest-retest , and form reliability) is .72 and the construct 
va^dity is .59. Jlaximun score is 5. , ' 

6.. The Simultaneous Reception Test SRT (Johnson, 1976). This is 
a subtest of the test battery of . CID. Everyday » Sentence List -deyel-^ 
- oped at NT;ID. In this test, a person is presented yith multiple 
cues (listening, speechijeading, signs and/or, f ingerspelling) for 
receiving information. The score is' percent correct out of 50 key" 
words identified from ten sentences. The internal consistency 
reliability coefficients range from .73 to .90 and the test-retest 
reliability is .91 (Blasdell , & Caccamise, Note 7). Validity data 
are not yet available. • . ^ 

7. The Manual Reception Test MKT (tfohnson, 1976). This is also 
a subtest of the Test battery of CID Everyday Sentence List. It 
differs fro^ the Simultaneous Reception Test only in that the 
presentor uses' no lip movemehts or voice, but only signs ^and finger- 
spelling in giving the message. The internal-consistency reliability 
coefficients range from .»9 to \97 and , the test-rfetest reliability 
is .95 ^Blasdell, & Caccamise,' ^ote /). * . 

Procedure Data on all tests* except for the GEFT were obtained from the 

I • ^* 

student files. Every entering NTID student is routinely given these 

tests. The Group Embedded Figures Te*t-was given specifically for this 

research project. The instructions were signed and spoken silriultaneously 

4 

and were also presented "in written form. The^*t was scored according 

• I** X**. 

to the instructilpns in the mamual (Witkin, et al., 1971). 
f 



While^exanining the, practice section scores it was found that some 
subjects were having difficulty in completing the section correctly 
Witjiin the given time. Since the hearfng students typically finish all 
'the items correctly regardless of their level of field-independence, it 
was decided to look, closer at^this apparent di«of?Jtancy . ^jOne might 
argue that the people wha could not finish th^ practice section were 
people who did not uifderstand the t^sk. This explanation was considered 
ioaprbbable for two;reasons. First, the instructions* we^e such that 
getting any items correct was difficul); withotrts following them. Siec- 
ondly, to test the hypothesis more directly .the students were divided 
into two categories: those who scored Ifess than 6 correct (n=31) and 
those wlio scored 6 ot 7 correct (n=ll3) on the practice section and 
compared them on tests of English language skills,- sign skills, spatial* 
skills^ and average hearing loss. One-way analysis of variance showed 
that the groups did not differ on tests of c6mmunication skills or • ^ 
'average hearidg loss. But they did ^iffer on tests of spatial skills « 
(see Appendix 1 for detailed analysis). Thus what seemed to be likely ^ 
was that these students as a group were lowejr in 'spatial abilities ^and 



therefore were fihding the* GEFT practice section relatively difficult ^ 
even when they understood the task. They were>* th^refoxfe,, included in 
the total group for the 'subsequeak analyses. ^ 

Results i 
Reliability of the GEFT * .\ , ^ 

The ipter-form reliability of the Group Embedded Figures Test 
(GEFT) corrected by the Spearman-Brown formula was ,86 for deaf students 
. ( .89 for males and .ft2 for females) which compares favorably with the 
reliability estiihates of .82 for hearing males and females reported in 
the Embedded Figures Test manual (Witkln^ et al. , 1^71). « ^ 



1 
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Sex Difference^^in Performance • . ' W \ 

Since naoy researchers h^ve noted 'sear differences in field de- 
pendence tests and spatial ability tests ^ermaa^967; Witlttn, & 
, Berry, 1975), th* males and femalesfwere conqyared^m various* tests and 
the data wefc *anajy2ed' separately for .them*. 

f- A one-way- ana Ij^l is -of variance of the ddta showed that males (n=77) 
and fenales (n^7) did not differ from eAch other on th^ Abstract Rea- ' 

I ' * . * \ ^ ' * 

\ 

soninc Test (ABT), the Reading Comprehension Test and the NTI& Writing 

Test, the Simultaneous Rece^jtion Test and the Manual Reception Test, or 

on the extent of hearing loss as measured by pure tone average iii the 

better ear (PTA"). However, there were significant sex differences in 

res on t&e Spatial Relations Test (SRE) ^and the- Group Embedded . 

■ Figures Test (^FT) with males, scoring higher than females (see Table 

1)." The sex ditferSices in £he Spatial Relations Test, and the GEFT are 

consistent with the results generally J^VisA in the .hearing population 

\ « . 

(Sherman, 1967; Witkin and Berry, 1975)1 tRe absence of a sex difference, 

on the Abstract Reasoning Test ('ABT) for deaf students is not consistent 

With the result found in hearing students. Typically n^les outperform 

-females on the Abstract Reasoning Test (Bennett^et al., 1966). 



Insert, Table 1 about^ here 
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Comparison of Performance of Deaf and Hearing SCbdents 

To compare the subjects' 8C9res on the Spatial Relations Test and 

the Abstract Reasoning Test witb the norms fop 12th grade hearing students 

reported in the Differential Aptitudes Tests manual (Bennett, et al., 
/ 



la 



.J^66), Welch's t-test was used (Welch, 1938', 1947). Since the difference 
between Ns was very large (see Hays, V973: p. 410). THe results -reported 
in Ja1)le 2 s&ow that deaf females^id not differ from hearing females on 
either of the two tests, and detff males did aot differ from hearing 
males on the Spatial Relations Test but performed less well od the 
Abstract Reasoning Test. ^ 



Insert Table 2 about here 

— I 



The average scores of deaf students on^the GEFT were then compared 
with the. nctrms for hearing studentg^^j^ported in the Embedded FigtTres 
Tests manual (Witkin* et al., 1971) using Welch's t-test. Deaf males 
scored significantly lower than hearing males and deaf females scored 
significantly lower than hearing females (see Table 3). These results^ 
are consistent with those ^^und by Siple, H^field, and Caccami^e (in 
press^j^cm NTID students, but Jj^j^rent* from ^ose found by Blanton, and ^ 
fi\innally (1964) on deaf child^P^ 



Insert table 3 about here 



Multiple Regression Analysis 

As a step toward understanding why these differences occurred, it 
was decided to explore the relationship betweenthe GEFT and the various 
tests that were selected and to study which variables were important in 
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detenininl' the performanqe on the GEFT of deaf students. The procedure 
of step'ifise Multiple regression analysis was used since it indicates 
the contribution of the independent variable^ which provide the best 
prediction of the dependent variable. A multiple correlation coefficient 
is also derived which indicates the degree "of relationship, between 
predicted and observed sqpres for a designated dependent4|f^iable. In 
addition, the variance associated with the m^^ltiple correlation coefficient 
indicates the amount of variance accounted for in the dependent variable 
by the independent variables . The Statisti9al Package for the Social 
Sciences coa^uter program-'SPSS, Xerox .version 6.03- waS used for the 
analysis^ the data (Nie, HulL, Jenkins, Steinbtentner , & Bent, 1970). 
Intercorrelations Among Variables 

The correlation oSttices for males and f^malea reported in Table 4 
show that "m^ny of the tests were well correlated with each other. 



Insert Table 4 about here 



The spatial skiUs tests were, moderately correlated with each other 
(r fpr males = .46, and r for females = .56) and the English skills , 
tests were also well corcflated (r fot males = .64, r for females = .62) 
as expected.^ However, it is interesting to note that the Simultaneous 
Reception Test which was included i^ the^ study as a measure of sign 
skills correlated substantially with the English skills tests (r's for 
males and females range from .42 to .67), negatively with the extent of 
hearing loss (r for males = -*57, for females r = -.41), but did not 

mm 

have much relationship with the Ma nuaL, Reception Test, the other test of 



• is 



sign skills (r for f^^le8'= .03,^:Tj^for few^les = .22). In the Simultaneous 
Reception Testy t^e message is presented using multiple cues while in 
the Manual Reception T^rit is presente d odly through signs and finger- 
spelling. It is possible llKat lip movements and Voice. arp distracting 

to manual people while at t,he*^same time giving advantage to the students 

' * ^ 'V 
with residual hearing or speecli reading ^kills. The evidence that the 

Simultaneouff Reception Test correlated positively with the English 

skills suggests it is moret a test of English language skills than of 

sign skills. The Manual Reception Tfest, on the other hand, did not 

correlate much with any test (highest r = -.23). Other researchers at 

NTID have found a similar pattern of relationship between the Manual 
I. o • 

Reception Test and other tests (Walter, Note 8; White, Note .9). It is 
possible-that sign skills do not have to be correlated with English 
skills or with spatial skills. However, more tests of sign skills with 
known reliability and vaHdity' are needed to. test the • hypothesis that, 
sign skills tests and^ field dependence testSjf rely on a common cognitive 
structuring ability. 1 *^ * * * 

The Group Embedded Figures Teb^: was highly correlated with the , 
Spa\ial Relations Test for Bdth males and females and for the Reading . 

Comprehension Test for females Osee Table 4)'. This finding further 

/ 

confirms Fiebert-s (1967) tesults oh deaf children which showed low- 

0 r, 

level but non-significant relationship between reading skills and field 
independence for female children and no relationship for male children. 



Step-wise Multiple Regregsion Analyses , . , * # 

Step-wise multiple regression analyses of data on males showed that 
the Spatial Relati9ns Te^t, was the best predictor of the Group Embedded 
Figures Test (GEFT) scores, accounting for 45% of ^ variance ii| the 



O , ' " ' -13- 



ERLC 



GEFT (See Jtble 5). The -next best predictor was the e;cteht of hearing 
los^ which accounted for 4% of the variance beyond, that explained by the 
Spatial Relations Test. Thiis* together these ^variables accounted for 
49% of the variance in the GEFT and were significant predictors of ^it. 
The remaining variables did i|ot add significantly to th6 equation. They 
collectively accounted fot only 2% of the variance. 



Insert Table 5 about here 



Step-wise regression analyses o^ the data on females reported in 
Table 6 shows that the. best predictor of the scores was, again, the 

Spatial Relations Test (SRE) accounting for 39% of the variance. The 
second best predictof was the Rea<!ing Comprehension Test (READ) which 
accounted for 6% of the variance and the third predictor was the Manual' 
Reception Test (MRT) which accounted for 4% of the variance. -Taken 
tageth^^^fefeSe variables^accounted for 49% of the variance in the GEFT. 
The contrilfition of each of the three variables was significant. 



lasert Table 6 about here 



After these ttiree variables entered the equation the contribution 
of other variables to. the equation was not significant in predicting the 
GEFT scores. Th^y accounted for only 2% jof the variance. 



* DISCUSSION 

The results of th^is stu^ are consistent with the hypotheses that 
deaf st\i4ents would be nore field-dependent than hearing students and 
competence in. comuniiation skills^w^ld influence field independe^e of 
deaf students.. There was a sex difference in performance on the GEFT 
and both deaf males an/"females scored significantly lower on the test 
of field independence cojnparecj with hearing students. The lower scares 
oh the Group Embedded Figures Test (GEFT)*cannot be explained as due to 
generally lower spatial skills of deaf students since on the two other . 
tests of perceptual-spatial skills, namely the Spatial Relations Test 
and the Abstract Reasoning Test, deaf females did not differ from hearing 
females and*^ t^ie Spatial Relations Test deaf males were not different 
from hearing males. The. results thus suggest that there is somethiag 
peculiar to the GEFT which makes deaf students perform differently from 
bearing students, and .thus, seem to support c^ur hypothesis. 

Step-wise multiple regression analysis ^f the data showed that for 

both males and females spatial "skills as measured by the Spatial Relations 

Test were the best predic:tbrs*of field independerfce. The secqnd best 

predictor for males was the extent of^hearing loss (PTA) . ^or females 

the Reading Comprehension Test^^ followed by the Manual Recption Test were 

the next 2 sign\£j.cant predictors of the GEFT. Though the amount of 

variance in the GEFT pTredicted by the variables wa^ the same for males^ 

« ^ 

apd females (49%), in females 39% of that variance was predicted by the 
Spatial Relations Test and 10% by communication sk||N.s. Hpwever, in 
males 45% of the variance was accouoted for by the SRE and only 4% by. 
the extent of hearing loss. These sex differences may be taken as ^ ^ 
indirectly supporting factor analyses studies which show that 



th^. 



Spatial factor is less well diffeirentiated in females than id males ^ 

(Anastasi, 1970; Hyde, Geisinger, & Yen, 1975). . ' ^ 

* , It is not su^rising* that for both males and females, a spatial 

skills test was the best predictor of the GEFT scores. There /is ample * 

evid^sne to show that field independence^ tests correlate with tests of 

spatial skills. (McGillian, & Barclay, 1974; Thurstonc, 1944; Wijfckin, et 

al., 1962) and factor analyses studies show that field independence 

measures load on the Spatial factor (Bergman, & Engelbrektson, 1973> ' 

Gardner, Jackson, & Messick, 1960; Hyde et al., 19^; Vernon, 1972). 

Sherman (1967) has argued that the sex difference in /iedl depe]i4gnce 

tests is due to a sex difference in spatial abilities. Whether th^ 

origins of the sex difference are due to socio-«ultural factors as she 

{ ^ 

argues, genetic differences (Hartlage, 1970; Stafford, 1^61)^ endocrinol 

ogical differences (Waber, 1977), or differences in the strength of 

cerebral lateralization (Kimura, 1969) is controversial. However, it is 

clear spatial skills are closely associated with field independence 

across seizes and also within each sex in deaf students. 

The second best predictor o'f the GEFT for males! was the extent of 

hearing loss. Thik^easure is negatively correlatea with both the GETFT 

(-.14) and the Simultaneous Reception Test (-.57)). Thus it may be that 

the magnitude of hearing loss influences field independence and communi- 

cation skills to some extent: the greater the hearing loss the worse the 

« 

performance on the GEFT and! the Simultaneous Reception Test. 

The next* 2 variables which predicted the GEFT scores for female 
deaf students^ were the Reading. Comprehension Test and the Manual Jtecep- 
tion Test which were tests of communication skills. These results, 
together with high correlations of reading skills with the GEFT for 
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feaales, are at variance with those founds in the hearing population. 

•There Mve been a Ciew\j$xceptions (e.g., De Fazio, 1973) but ia general 

^ there is nop a strong relationship between field dependence and verbal 

■ability in heaVing lubjecti .(Witkin, et al., 1962; Witkin^ et al., 1977; 

Witkin, Mbore, Oltnan, Goodenough, Friedman, jOwen, & Rastin,^ 1977) . It 

« .- . . 

is proposed that coapetence in comnunication skills is necessary but not 

- V ^ ^ * ? • 

sufficient to develop fxeld independence. Thus wh'en ^^^^ ^ general 
interference in language developaent, its role would be apparent in 
' developing field independence. However, once a required ninimua level 
of comBuajLcation competence is reached, developnent of field i^ndependence 
may not be-relat;ed to furftier language development. 

Oijr way to test these hypotheses, namely, the effect ot socializa- 

tion and the degree of competence in communication sKills on field 

i ' , ' ' 

dependence, is to study deaf individuals ^^^^ deaf parents who have • 

learned ASL as th^ir first language. These individuals , presumably 

would have reached the putative minimum competence in communication- 



1 



skills andi since there will not be communication difficulties present 



befweeir mother and child, .will have mother-child intei^ction experiences 



similar^ ^o hearing children. Whether these deaf individuals wouMAtill 
^e difierent'than the hearing remains to be tested. Perhaps^ the ^experi- 
ence of growing up in an ora^l culture with their auditory handicap may 

» 

j^till make them more f ield-de]^ndent'''%h4^|iearing individulils. In a 

sti^dy of congenitally blind children (Witkin, Birnbaum, Lomonaco, Lehr, 

& Herman, 1968), Witkin found that the^iind children were more field,- 

% 

r 

dependent comptxtfd to the sighted and suggested that^the presence of a 
handicap may account for interference iff development of field independence 
Perhaps,^ ak it* was suggested, earlier, it ^is advantageous for deaf 
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persoM-^to develop a cluster of characteristics related to "field- 
dependent ^individuals nanely attentiveness to otkers and reliance on 
external referents while no'ving in the hearing world. Also, it is ' 
possible that the very nature of processing sign language encoufages. 
such characteristics. For example, it has been noted that the spea^kers 



of ASL tend to' ^f<Jk primarily, at the face (Meadow, \972\ Siple, in 
press). More research is clearly needed to look at Irbe^ social influence 
of the deaf sub-culture on deaf individual's psychological development. 

A second possibility .is that the effect of auditory deprivation 
^nd/or knowledge of sign langua:g(» on cerebral lateralization in congeni- 
tal\y deaf individuals may be su^h that they would be weakly lateraliaed 
compared to hearing people and, thus, according to WitkinJ s model (Witkin, 
et al., No^e 4) may be more field-dependent. Cerebral lateralization 
studies in the deaf population have just begun (McKeever, Hoemann, 
Plorian, & Van Deventer, 1975; Neville, & Bellugi, in press) 'and though 

is too early to determine their generarlity, the results, at least ^ do' 
not. rule out the above possibility. 

In conclusion, the results of this study show^hat deaf students 
are m«re field-dependent compared to hearing students and spatial ^ 
skills and connunicatioa skills are siglKf icantly related to the- perfor- 
mance ori the field dependence test. Furthermore Iriiere is a ^ex-difference 
in performance" on the GEFT. These results are consistent with the 
hypothesis about the role qf cornqjiunication skills in the development af 
field independence. However, more research is needed to separate ind ^ 
elucidate the -contribution of these variables ana in* general to study 
the influence of psychological and neurpph^siological factors ^n develop-^ 
ment of field independence^ 



^ - ^ ' ■ FOOTNOTES 

The term deaf as used in thi_s paper reiers to ati:"^hyaring impaired 
people whose hearing' loss is so severe as to interfere with the nor- 
mal acquisition of spoken language. *^ 

The tera sign skills is used^ here as a general term referring^j^to the 
> use of iingerapelling, signed English and American Sign Langu/ige in 
any co«bination. ^ ^ 
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Table 1 

Mean Scores for Males and Fepales on the 
Eight Tests Used in the Study 





Males 








Females 






Tests M 
A 


SD 


11 


M 


SD 




F 



1. 


GEFT 


77 


10.12- 


( 5.14) 


67 


7.45 


( 4.36) 


11.10 


2. 


SRE 


75 


38.32 


(11.94) 


67 


31.69 


(11.51) 


11. 30' 


3. 


ABT 


74 


31^54 ^ 


(13.19") • 


64 


33.33 


(11.4 ) 


■.71 


4. 


READ 


76 


9.31 


-( 1.48) 




9.31 


( 1.48) 


0 


5. 


WRITE 


76 


4.15 


( .57) 


67 


4.15 


( .50) 


"♦.0 


6: 


SRT 


76 


75.92 


(21.40) 
X29.09). 


67 


81.76 


(17.53) 


3.13 


7. 


MRT 


74 


50.22 




56.57 


(30.11) 


1.61 


8. 


PTA 


76 


91.16 


(15.72) 


'67 


89.46 


(18.05) 


.316 



*£ .001 



? 



/ 



9 



ERIC ' \ 
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Note: ns differ owing to the missing data on some variables. 
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Table 2 



Mean Scpres for Deaf and Hearing Students on the SRE and tbe ABT 
(Standard deviations in parentheses)^ 







Hales 


• 


Females 


Tests Deaf* 


Hearing 


pi*^ Dteaf 


Hearing ' £ 


SRE 38.22 (12.00) 


35.8 (13.1) 


n.s. 31.46 (11.49) 


30.9 (12.0) n.s. 


ABT 31.22 (13.23) 


34.8 (9.3) 


.05 33.51 (1«45) 


33.3 (10.2) n.s. 

• 



Note. The data for hearing students i$ taken from norms reported by 
Bennett, et al., 1966. \ 

*ri = 72 for males and n = 63 for females 



^n = 2000 for both males- and females 



Significance level of Welch's trtest >j>f difference. between means, two tailed^ . 
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m 

'X-4 



Table 3 

Mean Scolfts tor Qeaf Md Hearing Students on the GEFT 
(Stanidard deviations in parentheses). 

. ^ . ' ^ ' , 

a ^ ■ '- ' — ' 



Deaf 



Hearing 



H 



,Males 72 
Females 63 



9.99 (5.25) 
7.57 (4. 44) 



242 12.0 (4.2) 3.00 

155 10.8 (4.1) 4.99' 



"The data for hearing students is taken from norms reported by'Witkin, , 
et al. , 1971. . ' ' • 

p<.001, two tailed. 
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Tabl« 4 



Correlattons of Eight Variables for Each Sex ^ 
(correlations Jor feules are fffaovn above 
the diagonal » fot aalea below) 



Variable v 


1 


2 


3 


4 


> 5 




7 


8 

f 


1 

X • 






^ .62 


.36 
« 


.51 


.34 


.29 


.12 


.00 


2. 


SRE 


.67 




.56 


.47 


.3d 


, .17-^ 


.00 


.05 

r 


3/ 


ABT 


.45 


.46 ! 




.54 




.32 


.03 


.03 


4. 


READ 


.25 


.25 


.43* 




.62 


.48 


-.23 


-.05 


5: 


WRITE 


.15 


.06 


. .18 


.64 




.42 


-.23 


-.10 . 


6. 


SRT 


• .14 


-.05 


.35 


.67 


.56 






-.41 ' 


7. 


MRT 


.10 


.09 


-.05 


-.20 : 


-.12 


-.03 




.21 


8. 


PTA 


-.14 


.06 


-.24 


-.30 


-.33 


-•57 


.25 





o = 72 for aales, a = jS3 tor feaales 
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Table 5 



V 




Suaaaty of Results of Multiple Regression 
Analysis for Hales (0=72) 

' ^ . 7 






> 

0 

A 

- \ 


Dependent 
variable * 


'■ V # 

Independent 
* • ' * variables 


F value 
to Enter 


- 
R 


R 




CXFT 


SRE ^ ^ 

»■ 


62^83 


,67 


.45 






PTA 

« « 


1 * 
4,51 


,70 


y49 



* , B < .05 , 
£ < 01 



V 



^ Table 6 

SuH^y %i Results of Multiple Regression 
Ana^sis for Feaales (n = 63^ 



Dependent 
variable 


Independent 

variables 
• • 

^ 


F value 
to enter 




r2 


GEFT 


✓ 

SRE 


18.83 


.62 


.39 




READ 


** 

•9.83 


.67 . 


.45 




MRT 


** 

4,31 . 

<* 

— /—^ — • 


.70 


% .4$ 



* £ < .05 
E <-01 



I 



4 
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f « Appendix 1 

Mean Scores on eight tests for two groups*^ 
of deaf students with practice section 
scores on the* GEFT 1) above 5 an(|^. 
%) below 6. 
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Table lA 



Mean Scores on Eight tests for Two Groups of Deaf Students 
with Practice Section Scores on The CEFT 1) Above Five and 
2) Below §ix (standard deviations in parentheses) 



4f 












• 


% 








• - 


Group 1 


- 




Croup 2 


• 




Tests 




M 


SD 


n 


M 


SD 




IxftJ i 






( 4.76) 


31 


4.97 


( 3,56) 


29.36 


SBE 


i 

111 


37.06 


(11.94) 


31 ' 


•28 . 48 


/ t"A CAN 

(roo9) 


13 .09 


ABT 


107 


33^9 


(11.95) 


31 


28.52 


(13.34) 


3.94 


READ • 


- 112 


* 

•^•.39 


"( 1.50) 


31 


8.99 


( 1.38) 


1,79 


WRITE 


- 112 


4". 15 


( .55) 


31 


4.16 


( .68) 


.15 


SRT 


112 


77.80 


(19.69) ' 


31 


81.74 


(20.37) 


.96 ^ 


MRT 


110 


*53.49 


(29.33) 


30 


52.20 


(31.26) 


.44 


PTA 


112 


91.42 


(15.78) 


31 


86.55 


449.94) 


2.05 



E<-05 ^ ^ . 

<.001. - , . , 
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